The ophthalmic and systemic manifestations of herpes zoster infection are protean and have been well described. 1 -s In herpes zoster ophthalmic us (HZO), involvement of the posterior segment of the eye is relatively uncommon. 1 Delayed contra lateral hemiparesis due to a cerebral vasculitis is now a well-documented syndrome, s -8 the pathogenesis of which has been confirmed by angiographic and histopathological evidence of vasculitis of large and small cerebral arteries. s , 9 Similarly, histopathological studies of enucleated eyes following HZO show granulomatous arteritis involving the posterior ciliary arteries. 2 , 3 We report two cases of chorioretinopathy with areas of yellow, non-pigmented, punched-out atrophy of the retinal pigment epithelium and choroid. Their delayed onset is similar to that seen with cerebral vasculitis following HZO. The exact pathogenesis of the chorioretinal lesions described in our two patients is unclear, but the possibilities are occlusive vasculitis, direct lytic viral infection, or a combination of both. s 
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CASE REPORTS Case 1
A 67-year-old man presented in September 1987 with decreasing vision in the left eye, 2 weeks following an attack of left-sided HZO. Visual acuity was counting fingers only. The cornea and bulbar conjunctiva were anaesthetic, and a large neurotrophic central corneal ulcer was present. There was mild anterior chamber activity. The left pupil was slightly larger than the right and reacted sluggishly to light and demon strated light-near dissociation. The retina was normal, but there were a few cells in the anterior vitreous.
Treatment was commenced with guttae atropine, chloramphenicol and dexamethasone, and the eye was double-padded. The patient's visual symptoms improved, and 8 weeks later the corneal ulcer had healed, the anterior chamber was quiet, and the retina was still normal in appearance. Visual acuity improved to 6/5.
Eight months later, in July 1988, he presented again with decreased vision in the left eye. Visual acuity was 6/12, there was mild anterior chamber activity, a few cells in the vitreous, and a relative afferent pupil defect, grade 114. The optic disc was slightly swollen, and areas of chorioretinal atrophy were seen (Fig. 1) . A diagnosis of herpes zoster chorioretinopathy (HZCR) and vasculitic ischaemic optic neuropathy was made.
Fluorescein angiography showed areas of window defects corresponding to the areas of chorioretino pathy (Fig. 2) , and leakage at the optic disc. Full blood count, biochemistry and erythrocyte sedimen tation rate were normal, and his HIV status was negative.
In view of the posterior segment involvement, consideration was given to commencing treatment with systemic acyclovir and prednisone. However, the episode resolved spontaneously, and by Novem ber 1988 the vision was back to 6/5. The optic disc appeared healthy, and the areas of chorioretinal atrophy unchanged. At the last examination in Eye (1995) 9, 594-598 © 1995 Royal College of Ophthalmologists November 1993, more than 6 years after the initial episode the vision was still 6/6, with an early cortical cataract forming, but there had been no change in the fundal appearance. The patient remained systemically well.
Case 2
A 73-year-old woman was first seen in November 1983, 9 days after the onset of right-sided acute HZO. Visual acuity was 6/9 part. There was a mild anterior uveitis, and diffuse punctate epithelial keratopathy. Treatment was commenced with topi cal chloramphenicol, dexamethasone and homatro pine. Immediately following the acute attack, she developed severe post-herpetic neuralgia requiring oral prednisone. The fundus was normal at that time.
Five months later, in March 1984, she presented with an inflamed right eye, anterior uveitis and posterior synechiae. The cornea was clear and fundal examination revealed depigmented lesions at the level of the choriocapillaris/retinal pigment epithe lium in the superior macular region, extending to the superotemporal arcade.
When reviewed 2 months later, more retinal lesions had developed in the perifoveal region extending to the nasal fundus, but the visual acuity was still 6/6. By 1987, a posterior subcapsular cataract had developed, but the retinal lesions were unchanged and appeared identical to those seen in case 1 (Fig. 3) . The iris showed sectoral atrophy with a poorly reactive pupil and light-near dissociation.
When last seen in 1994, the patient's visual acuity was perception of light, because of a dense, nuclear sclerotic white cataract. The cornea remained clear. The patient.declined cataract surgery at this stage.
DISCUSSION
Both in our experience, and in review of the literature, chorioretinal atrophy following HZO is a rare complication. 1 , 3 -5 Womack and Liesegang 4 reviewed 86 patients seen with HZO, and found none with optic nerve or retinal involvement. Four of the 86 had neurological complications, including 2 patients with contralateral hemiplegia, and 2 with angiographically proven segmental cerebral angiitis. In the 1356 HZO patients described by Marsh and Cooper/ one case of 'retinal pigment epithelial degeneration' was mentioned. This patient appar ently retained good vision. The authors described 'scarring around the macula' and it is therefore not certain whether their single case represents a further example of HZCR, but there is no mention of pigmentary changes in the fundus.
The possibility of HZCR is not mentioned in the review by Liesegang 1 0 but a single case of central retinal artery occlusion and stroke following HZO was described in 1990, 11 and was felt by the authors to be the fourth reported case of central retinal artery occlusion complicating HZO.
Histopathological studies of affected eyes have revealed perineural and intraneural lymphocytic infiltratiori of the long posterior ciliary nerves in their course through retrobulbar adipose tissue, intrascleral canals and choroid to the ciliary body? Perivasculitis or vasculitis was evident in vessels accompanying the involved nerves. Perineuritis was more pronounced than vasculitis. Other studies have shown granulomatous choroidal vasculitis and inflammation, with occlusive vasculitis of the short posterior ciliary arteries resulting in ischaemic atrophy of the outer retina?
Pathophysiological mechanisms of HZCR include direct viral infection or secondary ischaemic occlu sive vasculitis, probably at the level of the retinal pigment epithelium (RPE) or choriocapillaris respec tively, in patients with HZO. RPE and choroidal vascular endothelium express adhesion molecules to which most viruses will adhere and induce a direct lytic response or indirect CDS+ T-cell lysis.12 Despite electron microscopy showing evidence of virus particles in sections of iris tissue and retina of patients with HZO,13,14 the mechanism of HZCR is probably more likely to be an occlusive vasculitis resulting from, for example, immune complex deposition in the wall of the affected vessel, with subsequent binding of complement and the attraction of acute inflammatory cells to the area. 15 The latency of presentation in HZCR contrasts with the acute retinal necrosis-type syndromes, and the lack of associated severe vitritis and retinitis in HZCR compared with acute retinal necrosis (ARN). Varicella zoster virus retinal infection has been shown to be a cause of retinal necrosis,16 but the clinical picture is characteristically different from that of HZO.
As we have mentioned, contralateral hemiplegia complicating HZO is a well-defined clinical syn drome whose pathogenesis appears to parallel that of HZCR. The interval between the onset of zoster and cerebral vasculopathy ranges from 0 to 6 months? Angiography reveals segmental constriction of the major intracerebral arteries or abnormalities of the carotid syphon.6 Cases have been reported, though, of patients with normal carotid angiography but occlusive granulomatous angiitis of small vessels. 8 One report of a patient with HZO and central nervous system involvement found granulomatous angiitis involving the basilar artery, and electron microscopic evidence of virus-like particles in the outer layers of the vessel walls, 9 suggesting direct viral invasion of blood vessels and resultant granu lomatous angiitis. It does appear, therefore, that HZO may be complicated by arteritis affecting vessels of any size in the cerebral or ocular circulation.
The similar temporal delay in development of
HZCR and hemiplegia, and the histopathological findings of granulomatous angiitis in both cerebral and choroidal vessels, 2 , 4 may support the assumption that occlusive choroidal vasculitis is the underlying mechanism in HZCR. Posterior uveitides, presenting as a spectrum of clinical disorders and often without any overt infectious or systemic aetiology, are thought to be autoimmune in nature.1 2 However, within this spectrum, which includes conditions such as retinal pigment epitheliitis, choriocapillaritis and multifocal choroiditis, the effect of acute or latent viral infections either by direct cell lysis or secondary immune mechanisms such as vasculitis cannot be excluded. This is similar to the spectrum of clinical signs seen in post-viral (including zoster) uveitis. 1 7 A spectrum of chorioretinal changes associated with herpes zoster infection has been demonstrated by three reports which described atypical fundus features associated with HZO, and similar to our two cases of HZCR. Amano and associates1 8 described three patients with many punched-out oval areas of choroidal atrophy scattered around the mid-periph ery but without associated pigmentary changes. Bloom and Snady-McCoy1 9 described a 67-year-old man with 'multifocal choroiditis uveitis' occurring after HZO. McElvanney and Murray 2 0 more recently described a patient with the delayed development of multifocal choroidal lesions.
The evidence that viral infections may induce similar clinical appearances has been described in acute systemic chicken pox infection which produces an inflammatory chorioretinitis,21,2 2 the late fundal appearance of which resembles that seen in our two patients with HZCR. In these cases, however, an immediate and direct viral aetiology seems more likely since the single patient described in each of these case reports had acute chicken pox at the time of developing the chorioretinitis.
By contrast, at the other end of the spectrum, it appears that the acute retinal necrosis (ARN) syndrome presents a different clinical picture and a pathological process in that patients are usually young and in good health, and it is characterised by panuveitis, vitritis, vaso-occlusive retinal arteritis and necrotising retinitis 2 3 -features that are absent in our cases. In the ARN syndrome there is generally marked pigmentary reaction and scarring, and rhegmatogenous and traction retinal detachments develop. The final visual acuity is usually pOOr. 23 , 24 Even in patients with the Progressive Outer Retinal Necrosis syndrome? 5 described by Forster et ai., the visual acuity suffered. Further, in the so-called mild type of the ARN syndrome 2 6 there are retinal exudates and arteritis in the setting of acute systemic illness. In our patients with HZCR, the acute illness had resolved several months previously.
While vision may not suffer in the mild cases, this is the exception, not the rule, and in our cases of HZCR, and in those in the literature, lS -2 0 the final visual acuity remained intact.
Retinal necrosis, of varying severity, appears still to be a prominent feature of the disease in the ARN syndrome but not in HZCR. In fact, Holland and the Executive Committee of the American Uveitis Societr 7 further emphasised the aspect of necrosis in the ARN syndrome by suggesting the term 'necrotising herpetic retinopathy' to cover the spectrum of disease.
There is a well-documented association between HZO and the presence of the human immunodefi ciency virus (HIV), and in one series, zs 26% of 112 patients with HZO had HIV present. ARN devel oped in 5 of the 112 patients, but typically after the full-blown syndrome developed. It was also bilateral in 4 of the 5 patients. It was an immediate, and not a delayed, phenomenon.
Of note in our cases of HZCR and the others described in the literature 1 8 -2 o is the complete absence of pigmentary reaction associated with zoster chorioretinal scarring. Presumably the absence of a pigmentary reaction is due to destruc tion of the reactive RPE in the affected area. This contrasts with most infectious vascular and inflam matory insults to the choriocapillaris/RPE, which result in pigmented scarring.
HZCR is uncommon and, in fact, Professor J. D. M. Gass, MD (personal communication, August 1994), who co-authored one of the original ocular pathological studies of HZO, z said that he may possibly have seen just one case about 25 years previously. Similarly, Mr R. J. Marsh, FRCS (personal communication, January 1994), empha sised again the rarity of the disorder; he had in fact only one possible case to report. 1 HZCR also appears to have several distinct features. These include the delayed presentation after HZO; the presence of single or multifocal non pigmented lesions with no foveal involvement or retinal detachment; the self-limiting and benign nature; and the selective nature of the depigmenta tion without associated pigment scarring and clump ing.
We feel that in patients with a unilateral, non pigmented chorioretinopathy, a previous history of HZO should be sought, as this may represent a characteristic delayed feature of this disease.
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